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KRAKATAU. 

A Narrative by George C. Hurlbut. 
From the Study by R. D. M. VERBEEK. 

The government of Netherlands India published, in 
1885 and 1886, a work * by Mr. R. D. M. Verbeek, mining 
engineer, on the volcano of Krakatau and its eruption in 
1883. The completeness of the work, with its maps and 
illustrations, does the greatest honor to Mr. Verbeek 
who wrote it, and to the liberal-minded government 
which has brought it out in a shape so admirable. 

Krakatau is a volcanic island, situated almost in the 
middle of the Strait of Sunda, which separates the great 
islands of Sumatra and Java. It is recorded that an 
eruption of Krakatau occurred in 1680, but Mr. Verbeek 
concludes from the evidence that it must have been, in 
any case, but a slight convulsion. The volcano was re- 
garded as extinct, and, with the exception of a field of 
bare lava at the northern extremity, the island was cov- 
ered with luxuriant vegetation. 

The Krakatau f group was composed of four islands : 
Krakatau, 5.6 miles in extreme length, by 3.11 in 

* Krakatau, par R. D. M. Verbeek. Texte : iere partie, Batavia, 1885 ; 2de 
partie, Batavia, 1886. Album de 25 planches, Bruxelles. (12) Cartes, plans, 
etc., contenant 43 figures, Bruxelles. 

•f- This is the correct form of the name according to usage in Netherlands India, 
but it seems to be a corruption of the native name Rakata, and this, in turn, is not 
improbably a modification of the Sanskrit word Karkata, or Karkataka, crab, or 
crawfish. Mr. Verbeek, without deciding the question of origin, adopts the name 
Rakata for the peak of Krakatau. 
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234 Krakatau. 

bread th, with an area of nearly 13 square miles, and an 
elevation of 2,697 feet; Verlaten (Desert) Island, lying 
N. W., and Lang (Long) Island, N. E. of Krakatau ; and 
to the W. of Lang Island the islet called " De Poolsche 
Hoed " (the Polish Hat). 

It was on Sunday, the 20th of May, 1883, that the 
people of Batavia, Buitenzorg, and the neighboring 
places, were surprised to hear, at between ten and eleven 
o'clock in the morning, a confused rumbling in the air, 
mingled with detonations like the discharges of can- 
non. These noises soon became so violent that great 
alarm was felt as to their origin, for they were clearly 
not caused by an earthquake. The sounds came from 
the direction of Krakatau, distant about ninety-five miles 
from Batavia and Buitenzorg,* but telegrams from Serang, 
Anjer, and Merak, places much nearer the Strait of Sunda, 
announced that neither the detonations nor the atmos- 
pheric vibrations had been remarked. On the 22d of 
May, when the noises, continued through two days, had 
reached their greatest intensity, the people of Batavia 
learned that the scene of the commotion was at Krakatau. 

Reports soon came in from vessels which had passed 
through the Strait of Sunda. 

The American ship A. R. Thomas had had her deck 
covered with ashes to the depth of an inch and a half, 
subterranean (?) noises had been heard, and clouds of 
smoke had been seen rising from Krakatau. From a 
native vessel anchored near the island, the northern crater 
of the mountain had been seen in eruption at ten o'clock 



* These detonations are said to have been heard at Singapore, nearly 520 miles 
from the volcano. Buitenzorg, it is to be remembered, is 36 miles almost due S. 
from Batavia. 
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in the morning of the 20th, and again on the night of that 
day. The steamer Zeeland, which left Batavia on the 
20th for the Netherlands, was near Krakatau at six p.m., 
the same day. At that hour there hung over the island 
a black cloud, incessantly furrowed by lightning, accom- 
panied by a rattle like that of mitrailleuses in action ; the 
flashes did not strike the land, but remained in the cloud. 
The needle of the compass oscillated constantly, with 
a deviation of 12°. There followed a dense shower of 
ashes and stones. There are two accounts of the obser- 
vations made on board this vessel, and from one of them 
Mr. Verbeek quotes, with equal malice and delicacy (for 
he suppresses the name of the writer), the surprising 
statement that around Krakatau the waters rose to the 
heaven. This phenomenon Mr. Verbeek supposes to 
have been an optical illusion, because it was nearly night 
at the time, and also because the other account says 
nothing of the wonder. 

On board the Soenda, which was near the island on 
the evening of May 2 2d, the activity of the volcano was 
observed. l)r. Sulzer, the medical officer, saw the flashes 
of lightning in the upper cloud converge towards the 
column of smoke, that rose above the crater, opposite 
to Verlaten Island ;. but there was no disturbance of the 
compass. From the base of the smoky column issued, 
every few minutes, ten or fifteen fiery clusters, like 
sheaves of wheat in shape, and of a dull-red color. 
These were followed by loud reports which made the 
vessel tremble. At seven miles beyond Krakatau there 
fell for a half hour a heavy shower of ashes ; three miles 
farther on, fragments of pumice were found floating, and 
south of the large island of Taboean, thirty miles from 
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Krakatau, the fragments formed a layer so thick that a 
bucket let down from the ship was brought up filled with 
pumice and with hardly a drop of water. 

The same day, near nightfall, the steamer Archer, of 
the Queensland Royal Mail Line, fell in with this same 
bed of pumice-stone. For nearly seven hours, up to 
one o'clock p.m. on the 22d, the Archer had steamed 
through a shower of fine ashes, and those on board had 
noticed above Krakatau the dark cloud, seamed with the 
lightning flashes. 

On the 23d of May the Netherlands packet Conrad, 
which had passed through a shower of ashes off Bencoo- 
len (275 miles W. of Krakatau), encountered the bed of 
pumice-stone, and at seven p.m., when near the volcano, 
there was a dense shower of ashes, and the air was 
filled with sulphureous vapors. At some distance the 
black smoke was seen cut short off, as if stopped by a 
wall, by the eastern monsoon, while toward the west 
the ashes extended as far as the eye could reach. The 
temperature, while the ship was enveloped in the cloud 
of ashes, rose to 101°, and fell at once, when the clear air 
was reached, to 86°. 

The German corvette Elizabeth left Anjer on the 20th 
of May, at nine o'clock in the morning, homeward bound. 
Shortly after those on board saw rising above Krakatau 
a white column of vapor enclosing dark clouds, which 
rose with it to the height, as measured by the officers, of 
36,090 feet (11,000 metres). Soon after began to fall a 
shower of very fine yellowish-gray ashes, which penetrated 
everywhere and continued to fall till the night of the 
21st-22d. On the morning of the 21st the daylight was 
pale, as if the sun were eclipsed; the heaven presented 
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the appearance of a dome of opaline glass, and the sun re- 
sembled a pale-blue globe. Another shower of ashes was 
encountered 345 miles from Krakatau. 

Mr. Verbeek remarks that this account enables us to 
estimate, with some degree of probability, the height to 
which the matter ejected from the volcano in the erup- 
tion of August was thrown, and that it records the first 
observation of the blue sun, the sight of which caused so 
much surprise in September in British India, Ceylon, 
Paramaribo, and elsewhere. 

The steamer Gouverneur- Generaal Loudon took down 
from Batavia, on the 26th of May, a number of visitors to 
the volcano, which was reached the next morning. One 
of the party, Mr. J. A. Schuurman, a mining engineer, 
says in his report : " The island was entirely bare and 
desolate. The dense vegetation had disappeared, and from 
the parched ground went up a smoke ' like the smoke 
of a furnace.' In the midst of this scene of complete 
destruction, rose, with indescribable splendor and with a 
noise like thunder, a mighty column of smoke, many 
metres broad at the base, and spreading and revolving 
as it rose to the height of 1,000 or 1,200 metres, and 
thence shooting up 2,000 or 3,000 metres still higher, 
growing paler as it mounted, and discharging its burden 
of ashes to be borne away by the east wind. Every five 
or ten minutes there was an explosion, preceded by a 
frightful noise at the base of the column, and then fol- 
lowed from a height of 200 metres a shower of stones." 

Mr. Schuurman and a few others landed on the is- 
land, and climbed to the eastern wall of the crater. They 
looked down on a basin about 3,300 feet in diameter at 
the top, and narrowing 130 feet below to a diameter of 



238 Krakatau. 

from 500 to 800 feet. The bottom was covered with a 
black and somewhat shiny crust, and through an opening 
in this issued the column of smoke. Nothing could be 
seen of melted lava. The matter thrown out was, for 
the most part, ashes and pumice-stone, with fragments of 
obsidian, of which the ashes were principally composed. 

Mr. Verbeek himself, it should be noted, was in Europe 
during all this time, and did not return to Batavia till the 
3d of July. 

During the interval between the eruption of May and 
that of August, two other craters were formed on the is- 
land of Krakatau ; but the total thickness of the matter 
deposited in the immediate vicinity of the volcano was 
but a foot and a half, or, according to Engineer Schuur- 
man, a little over 3 feet. 

On Sunday, the 26th of August, 1883, Mr. Verbeek, 
in his house at Buitenzorg, heard at one p.m. what he 
took to be the rolling of distant thunder. An hour and 
a half later the sound was interrupted by explosions, 
feeble at first, but rapidly growing louder and more vio- 
lent, so that the house began to tremble Avith the vibra- 
tion of the air. There was no earthquake, nor does there 
seem to have been any through the whole of the eruption, 
except possibly two insignificant shocks. 

During the night of the 2 6-2 7th August the sounds 
became so formidable that hardly any one in Western 
Java was able to sleep. " No one," says Mr. Verbeek, 
"who has not gone through the experience can form an 
idea of the impression received when a mountain nearly 
100 miles distant causes a concussion as terrible as 
that made by discharges of artillery close at hand. 
Add to this the noises of the house, the rattling and 
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clicking and jarring of the numberless movable articles, 
shaken to and fro, and the creaking of the doors and 
windows, and consider the effect of all these things on 
the nerves." 

At a quarter before seven on Monday, the 27th, there 
was a report so tremendous that every one rushed out. 

At Mr. Verbeek's house, and in three others, which, 
like his, faced the west, hanging lamps were thrown 
down, the plaster fell from the walls, and windows and 
doors were opened. 

This was the most violent explosion felt at Buitenzorg. 
The rest of the day was comparatively quiet till seven 
o'clock in the evening, when the sounds began again, and 
continued to increase in violence up to about eleven p.m. 
Before three o'clock a.m. on Tuesday they had completely 
ceased. 

After the explosion at 6:45 a.m., on Monday, the sky 
was clear, but for a slight cloudiness in the west, which 
gradually deepened and increased until at 10:15 a.m., it 
was necessary to light the lamps and the lanterns of the 
vehicles. 

The whole heaven was at this time of a livid yellowish 
tint. 

Half an hour later the ashes began to fall heavily and 
continued to one p.m. ; then more lightly till three o'clock. 

The grains, small and round, were of a clear gray, very 
moist, and easily crushed between the fingers into a 
floury powder. 

After three o'clock p.m. the air was filled with a cold 
fog that smelled slightly of sulphuric acid. 

During the darkness, and after it had passed, the air 
was sensibly colder than on other days ; and although the 
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obscurity was not entire at Buitenzorg, it was so dark at 
mid-day that trees and houses, 70 or 80 feet away, could 
not be made out. 

After 1 o'clock p.m., the light increased and the cocks 
began to crow. 

The night had been an anxious one at Batavia, and 
many of the inhabitants, not daring to go to bed, had 
passed the hours in walking about the Koningsplein. 

The most violent explosion was heard at 8:20 or 8:30 
a.m. on the 27th; for the accounts differ. Many buildings 
were cracked by the force of this explosion. Darkness 
came on between ten and eleven a.m., and at eleven ashes 
began to fall. It was almost like night till noon, when 
the day began to brighten, and at two p.m. the ashes had 
ceased falling. The temperature was nearly 13° lower at 
mid-day than on the day before or the day after. 

A little after mid-day the waters rose suddenly at Ba- 
tavia and inundated a portion of the lower city up to the 
fish-market. Twenty minutes later another wave came in 
with great force and within a half -hour retreated, so that 
the channel was left almost dry ; vessels and boats were 
stranded, and the Chinese and natives caught fish in 
quantities by the hand. 

Between mid-day on the 27th and midnight on the 28th 
there were eighteen of these waves. 

The islands in the bay suffered a great deal of damage, 
and at Tangerang, in the western part of the Batavia 
Residence, 2,300 persons, natives, Chinese, and other 
Orientals lost their lives. 

At Serang (about 40 miles E. of Krakatau) the noises 
began to be heard at three p.m. on the 26th. Through 
the night there was a smell of sulphur in the air, thunder 
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and lightning were noticed in the direction of the volcano, 
and some ashes fell. The next day it began to be dark 
at 10:30 a.m. and at eleven it was impossible to distinguish 
objects close at hand. About the same time fragments of 
pumice-stone began to be mingled with the ashes which 
had been falling since the early morning, and these were 
followed by a shower of mud, or wet ashes, which broke 
down the leaves and branches of the trees. This shower 
ceased at mid-day, but dry ashes continued to fall till 
eleven p.m. There was no noise, but instead of it a silence 
so oppressive that few persons could bear it calmly, and 
the domestic animals, seeking the protection of the light 
and the companionship of man, were not to be driven 
away even by force. Twilight began to appear at four 
o'clock in the afternoon. 

In Bantam, at the W. extremity of Java, the destruc- 
tion caused by the waves was very great; but the 
only places in which Europeans were to be found, Merak r 
Anjer, and Tjarinjin, were completely ruined, and very 
few of the Europeans escaped, so that details of the catas- 
trophe in this direction are more or less wanting. 

At Merak the only European left alive was E. Pechler, 
accountant of the harbor of Batavia. He was on his way 
to send a telegram with news of the ruin caused in the 
lower part of Merang. He was at the foot of the great 
hill behind Merang when the wave came in, a little after 
nine o'clock in the morning. He rushed up the hill, but 
the waters overtook him and had reached his knees when 
he fainted ; nor did he regain consciousness till early the 
next day. Mr. Verbeek believes that the wave did not 
come in at Merak until after ten a.m., and he gives the 
evidence of Mr. Abell who reached Sangkanila, not far 
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from Merak and very near the sea, at ten o'clock the same 
day. Five minutes after his arrival Mr. A bell saw, all at 
once, rolling in, " a colossal wave as high, it seemed, as a 
cocoa palm." 

He and his companion saved themselves on the hill, 
and, looking back, saw the whole coast covered. Within 
a few minutes after complete darkness set in, and for four 
hours there fell a violent shower of ashes and mud. At 
2:30 p.m. the sky grew clear. Out of about 300 persons 
in the place but 3 escaped; and when the Engineer 
Nieuwenhuys arrived on the spot, on the 28th, the work- 
shops and houses, and even the engineer's dwelling, which 
stood 45 feet above the level of the sea, had entirely dis- 
appeared. The cement pavement was the only sign left 
of the engineer's house. A locomotive was found, all 
crooked and twisted, 1,600 feet from the place where it 
had stood ; and the iron rails of the road were torn from 
the sleepers and knotted together like so many ribbons. 
But one body was found, though a few were afterwards 
thrown on shore. 

The water rose at Merak to more than 90 feet, and the 
whole low coast to the S. was also swept and ravaged up 
to the hills. 

At Anjer the noise of the volcano began to be heard 
in the afternoon, and in the night there was a light fall 
of ashes, but no damage was done till 6.30 a.m. on the 
27th, when a wave destroyed at once nearly the whole 
town. Some few Europeans escaped and fled to Tjilegon, 
ten miles away. A second wave followed an hour after 
the first. About ten o'clock a tremendous explosion was 
heard, accompanied by lightning and a heavy shower of 
ashes ; then, in succession, four explosions and a fall of mud. 
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A third great wave carried away every thing that had 
been spared by the first two. Enormous blocks of coral 
were thrown upon the shore, the largest, which was found 
near the site of the light-house, containing nearly 10,500 
cubic feet. 

All the villages between Java's Fourth Point and Tjar- 
injin were destroyed, with Tjarinjin itself. Some of the 
houses in this last place had been thrown down on 
the 26th. About ten o'clock a.m. on the 27th an explo- 
sion was heard from Krakatau, and almost immediately 
after rolled in an enormous wave, which carried every 
thing before it. 

East of the village of Bantam, as far as Tanara, the 
destruction was very great, the waves having penetrated 
from a mile to a mile and a half inland ; and very many 
lives were lost. The water does not appear to have risen 
more than ten feet, but the force of the wave was extra- 
ordinarily great. 

On the Sumatra side of the strait the devastation was 
not less terrible. Sumatra ends on the S. in three great 
points or capes : Vlakke Hoek on the west and Varken- 
shoek on the east ; the middle point having no distinctive 
name. These three capes enclose two bays, the eastern 
one known as Lampong Bay, and the western called 
Semangka Bay. The great wave from Krakatau inun- 
dated from Vlakke Hoek to Varkenshoek the shores of 
both bays, and swept off many of the villages situated in 
the lower places. 

At Ketimbang the Supervisor Beyerinck had a terrible 
experience, which he related to Mr. Verbeek. The un- 
usual agitation of the water in the evening of the 26th 
caused great alarm at Tjanti, where Mr. Beyerinck was 



244 Krakatau. 

with his wife and three children. About ten p.m. the 
waters came up to the out-houses of the property, and 
the Supervisor removed his family to a small settlement 
on the hill of Radja Bassa, at some distance inland. A 
servant, left behind in the house, joined the family in the 
night, reporting that the dwelling had been carried away 
at about two a.m. At six a.m. on the 27th, some natives 
sent to reconnoitre returned with the intelligence that 
Ketimbang had wholly disappeared. 

All through the night small stones and ashes had been 
falling. There were continual explosions, and early on 
the 27th the smell of sulphur became perceptible. The 
detonations from the volcano grew louder towards ten a.m., 
and the sky became darker. At noon it was like night, 
and burning ashes fell for a short time, followed by a cold 
mud, which did not cease falling till the next morning ; 
and the daylight did not reappear through the whole *of 
Monday, the 27th. The youngest child died from the 
exposure, and for five days this family, with a crowd of 
natives who had also sought a place of safety on the hill, 
remained without shelter or help. 

All were suffering more or less from burns occasioned 
by the hot ashes. It was not till the 1st of September 
that they were rescued. 

Later reports showed that the whole district from Var- 
kenshoek to Teloeq Betoeng, at the head of Lampong 
Bay, had been swept by a wave 79 feet in height, and 
that in Ketimbang alone, 4,900 persons had perished. At 
Teloeq Betoeng nothing was left standing but the Resi- 
dence, the fort, the prison, and the cemetery. The waters 
stopped at about 100 feet from the Residence. At this 
place also, the first great wave came in at about 6:30 a.m., 
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on the 27th. The pier, with the beacon, was partly de- 
stroyed, and the steamer Barouw was lifted completely over 
the pier and deposited in the Chinese quarter of the town. 

The rain of ashes fell constantly, and there was inces- 
sant lightning in the direction of Krakatau, while the sky 
was like copper. 

Between nine and ten o'clock there came a terrific ex- 
plosion, accompanied by a great light, besides the contin- 
ual flashes from Krakatau. Deeper darkness succeeded — 
" blacker," it was said, " than the blackest night " ; the 
very phrase employed by Pliny the Younger, in his ac- 
count of the eruption that overwhelmed Pompeii. Then 
there rose a violent wind, which shattered trees and 
branches, and dashed the falling mud against the doors 
and windows of the Residence, crowded with fugitives. 
The roaring of the tempest drowned nearly every other 
sound, though some persons in the building thought they 
heard the waves beating furiously against the hill. 

On the morning of the 28th, the extent of the ruin be- 
came visible. 

The whole plain was covered with fragments of dwell- 
ings, and ships, and storehouses, trunks of trees, and bod- 
ies of men and of animals. 

Not a tree nor a house was left standing. The steamer 
Barouw had disappeared, but was found later in the val- 
ley of the Koeripan River, a mile and a half from the 
place in the Chinese quarter to which it had first been 
carried. One vessel, the Marie, a salt transport, was seen, 
to the general amazement, floating quietly in deep water. 

Lampong Bay was so choked up by masses of pumice- 
stone that for several months merchandise from Batavia 
had to be sent by land from the outer coast. 
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At Teloeq Betoeng 3 Europeans and 2,260 Orientals 
lost their lives. 

The devastation was almost equally great in Semangka 
Bay. 

According to the report of the Supervisor Le Sueur, all 
the settlements along the shore, on the eastern as well as 
on the western side of the bay, as far as Vlakke Hoek, 
were destroyed, some partially, but most of them entirely. 
The islands Sebesi and Seboekoe, lying 20 miles to the 
N. of Krakatau, were swept clean. Of the 3,150 in- 
habitants, not a soul escaped. 

The island of Noordwachter, about 60 miles N. E. of 
the ~N. entrance to the Strait of Sunda, was submerged, 
and the Duizend Eilanden, midway between Noord- 
wachter and the Java coast, were inundated, and most of 
the houses were swept away. The great wave was felt 
for some distance along the eastern coast of Sumatra, 
and on the southern and western sides of the island of 
Billiton ; but it was not remarked in Borneo or Celebes, 
nor in the other islands of the archipelago. 

The noise of the eruption, however, was distinctly 
heard through the whole archipelago. 

Ten vessels were in the Strait of Sunda, or in the 
neighborhood, during the eruption. 

Captain Thompson, of the Medea, heard the first ex- 
plosion at two p.m., on the 26th of August ; then several 
others, at intervals of 10 minutes. The first was fol- 
lowed by the rising of a column of smoke from the 
mountain to the height of 17 miles. A second measure- 
ment, made 3 hours later, gave 21 miles. 

These are the only calculations of which Mr. Verbeek 
has information with regard to the height of the column 
during the eruption of August. 
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The American ship W. H. JBesse, Captain Baker, en- 
tered the strait, homeward-bound from Batavia, in the 
night of the 16th. Continual explosions were heard 
through the night. At daybreak, the ship being between 
Krakataii and Anjer, a very black cloud was seen to rise 
in the west, and spread over the sky. 

The captain cast anchor, and had all the sails furled. 
Immediately a squall struck the ship, and the starboard 
anchor was lost, with 80 fathoms of chain. 

With the wind came a beating storm of ashes and sand, 
the darkness became impenetrable, and the sea was agi- 
tated in a frightful manner. There was a suffocating 
odor of sulphur, and the darkness was made more ter- 
rible by intensely vivid lightning. 

Towards three o'clock in the afternoon the air cleared 
a little, though the rain of ashes continued. 

One other vessel, the Gouvemeur- Generaal Loudon, had 
an experience not less trying than that of the W. H. Besse. 
This vessel reached the road of Teloeq Betoeng at 7:25 
p.m., on the 26th Aug. and made several efforts to com- 
municate with the shore by boat; but the sea ran too 
high. There were signals of distress from the vessels in 
the roadstead, but it was impossible to give them any 
help. At 7 am. on the 27th four great waves in succes- 
sion swept the coast. The beacon went down and the 
steamer JBarouw, and some smaller vessels were carried 
inland before the eyes of those on the Loudon,. Com- 
mander Lindeman made haste to leave the roadstead, in- 
tending to return to Anjer, but the increasing fall of ashes 
and pumice and the growing darkness forced him to cast 
anchor in 15 fathoms of water, near the islet of Tegal, 10 
miles from Teloeq Betoeng. 

The hours that followed were terrible. At half past 



248 Krahatau. 

10 there was complete darkness, accompanied by a heavy 
fall of ashes and mud, with thunder and lightning, and a 
wind that rose almost to a hurricane, and swept the decks 
clear of every article not solidly fastened down. 

The bluish St. Elmo fires burned on the masts and 
yards, and immense seas tossed the steamer about, so that 
her commander feared she would founder ; and in order 
to prevent her breaking adrift, he kept her in motion 
between the two anchors. At 1 p.m. the tempest sub- 
sided, but the obscurity lasted through the whole day, 
and it was not till 4 a.m. on Tuesday, the 28th, that the 
vessel was able to proceed on her way. 

At the mouth of Lampong Bay, it was found that 
Seboekoe and Tiga islands were united to the mainland 
of Sumatra, and Commander Lindeman determined to 
pass round by Lagoendi Strait and S. of Krakatau. On 
issuing from Lagoendi Strait, he found himself in a vast 
field of floating pumice, not less than 6 feet thick in the 
middle. After working through this he reached open 
water and at 4 p.m. arrived at Anjer, which he recog- 
nized by the lower portion, still standing, of the light- 
house on Java's Fourth Point. Eveiy other building, 
without exception, had vanished. 

The other ships do not seem to have been at any one 
time in very great danger. 

According to the official documents, tabulated by Mr. 
Verbeek, there perished in the catastrophe of Krakatau 
36,417 persons, 37 of them Europeans. 

The distances at which the noises of this eruption were 
heard surpass any thing previously known. The four 
strongest explosions occurred on the 7th of August at the 
following hours, a.m.: 5:30, 6:44, 10:2, and 10:52, Krakatau 
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time. Nearly all the observers supposed that the sounds 
proceeded from a locality much nearer to them than 
Krakatau. To some they seemed like the noises of a 
volcano ; to others, like discharges of cannon, and still 
others conceived them so clearly to be signals of distress 
from ships in danger that in several places steamers were 
dispatched to render assistance. 

The reports were heard not only in every island of the 
Archipelago, including the Philippines, where at Manila 
cannon were fired to answer the signals, and preparations 
were made to rescue the ship in distress, but in Cochin- 
China, at Bangkok, and 100 miles in the interior of Siam, 
at Singapore and Penang, in the Mcobar and Andaman 
Islands, in British Burmah, at five places in Ceylon, at 
Keeling Island, and at eight places in Australia. 

Taking Krakatau as a centre, the sounds were propa- 
gated in a circle, with a diameter of 4,142 miles, and the 
area enclosed within this circle is equal to one fifteenth 
of the earth's surface. 

The air- waves, produced by the explosions, were marked 
at very many points on land and sea by disturbances of 
the barometer ; and the great air- wave, revolving round 
Krakatau as a pole, made three times the circuit of the 
globe. 

The very fine ashes, carried into the upper regions of 
the air, were beyond doubt the cause of the blue sun 
already mentioned. 

Mr. Verbeek has found, by a study of the reports re- 
ceived, that it was not till some time after the eruption 
that the strange appearance of the sun was noticed. The 
first positive date of observation is the 30th of August, 
at Yokohama, where, a little after mid-day, the light of 
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the sun grew pale, and a yellowish gray vapor spread over 
the sky. Two hours before sunset the sun looked like a 
full moon surrounded by a crown of pale light. At Tokio, 
during the last two or three days of August, the sun was 
of a copper color. At Cape Coast Castle, and at several 
places in Venezuela and Colombia, as well as at Port of 
Spain, Trinidad, and Paramaribo, the sun was blue, on 
the 2d of September. At Carthagena and at Panama, on 
the same day, the color of the sun was green, while in 
the Sandwich Islands, and at several points in the Pacific 
Ocean, from the 3d to the 7th of September, it appeared 
to be red or of a copper hue. On the Zealandia, three days 
after leaving Honolulu for Sydney, the sun was seen to 
be blue on the 5th and 6th of September ; and on the 
Jennie Walker, in 155° 28' W. Ion., and 8° 20' N. lat., on 
the 4th of September, the sun shone green, at five p.m. 

In Ceylon and Southern India the blue and bluish- 
green suns were seen from the 9th to the 14th September, 
and again from the 22d to the 24th of the same month. 

The splendid sunsets, caused, like the strange appear- 
ance of the sun, by the suspension in the atmosphere of 
the fine dust from the volcano, were first observed in the 
latter part of September, and lasted into the year 1884. 
Mr. Verbeek is well aware that this explanation of the 
brilliant sunsets is not universally accepted, but he holds 
it to be practically established. 

The ocean wave, produced by the eruption, was not 
less wonderful than the atmospheric disturbance. 

This wave was registered throughout the East Indies, 
on the African and Australian coasts, at Moltkehafen in 
South Georgia, at Orange Bay (Cape Horn), at Talca- 
huano in Chile, at Auckland and Wellington in New 
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Zealand, at Saucelito in the Bay of San Francisco, at 
Kadiak in Alaska, and on the W. coast of France, near 
Rochefort. 

It reached Moltkehafen, which is 6,685 nautical miles 
distant from Krakatau, in 13 hours and 50 minutes, and 
travelled, therefore, at the rate of 483.2 nautical miles an 
hour. This was its greatest rate of speed, the average of 
the records showing 375 nautical miles an hour. 

Considering the formidable character of the eruption, the 
permanent changes effected by it were surprisingly small. 

There has not been discovered the slightest trace of 
upheaval, whether of the bottom of the sea or of the 
coast. In Bantam and the Lampong districts, after the 
devastation, the undestroyed portions of the gravelled 
roads along the shore were found everywhere to be at 
the same height above the level of the sea as before. 
The soundings made in the Strait of Sunda have proved 
that for some distance from Krakatau the bottom of the 
sea has suffered no change of level, and that the dimin- 
ished depth of water in the neighborhood of Krakatau 
and between it and Sebesi ought, probably, to be at- 
tributed to the accumulation of matter thrown out by the 
volcano. Mr. Verbeek made very careful search in the 
newly formed islands of Calmeyer and Steers for signs of 
a crater or of coherent lava, but could find no indication 
that the activity of the volcano had manifested itself 
outside of Krakatau. The new islands are formed of 
ashes, sand, and small fragments of pumice-stone, all in 
horizontal layers. They are, therefore, merely the most 
elevated portions of a great mass of erupted matter which 
extends to the west and south in a kind of belt around 
Krakatau. On Calmeyer there are funnel-shaped wells 
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formed by the sinking in of the ashes which fell in a 
moist condition. The bottom of these pits is generally 
on a level with the sea, and some are situated along a 
right line in such a way that new subsidences establish a 
crevasse, which the action of the water enlarges and 
deepens. There is no doubt that both islands will soon 
have disappeared, and that the portion of the bank 
covered by the water will also be carried away, since the 
entire mass is probably composed of loose materials. In 
this way the sea between Sebesi and Krakatau will re- 
gain its former depth and become once more fit for navi- 
gation. Mr. Verbeek made a second and a third visit to 
Krakatau in August and September, 1884, and found 
Steers Island in the state of a very low sandbank on 
which the sea was breaking. Nothing was visible of 
Calmeyer, although the steamer passed to the south and 
very near the spot where the island had been. 

The northern part of Krakatau, extending from the 
the Peak nearly to Verlaten Island, and including the 
craters of Perboewatan and Danan, as well as the north- 
ern portion of the Peak itself, has completely disappeared. 
In the place which this part of the island formerly occu- 
pied there is now a deep sea, where the lead sinks to 330, 
650, and, in some places, to 1,000 feet; and the com- 
mander of the Hydroyraaf reports that he found places 
where a line 1,200 feet long did not touch bottom. 

Outside of this sunken portion, and between the three 
islands of Krakatau, Verlaten Island, and Lang Island, 
depths are found on the west of 470, 565, and 820 feet, 
and on the north there is a depth of 350 feet ; so that 
there has been a subsidence not only of part of Krakatau, 
but of the neighboring sea-bottom. 
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The sea lias deepened also to the east of Krakatau as 
well as between the islands. The depth on this eastern 
side, formerly from 165 to 230 feet, is now about 100 
feet greater. 

The centre of the nearly circular portion which has 
gone down is very close to the spot formerly occupied by 
the crater of Danan, which may, therefore, be taken to 
have been the principal seat of action. 

The break seems to have occurred immediately at the 
most elevated point of Krakatau, and this has remained 
in its place. Mr. Verbeek's measurement gives the Peak 
a height of 2,730 feet; 33 feet more, that is, than the 
altitude set down on the chart, which Mr. Verbeek be- 
lieves to be in error. 

With the northern part of Krakatau disappeared also 
the islet of Poolsche Hoed. 

The activity of the volcano did not end with the 28th 
August, 1883. Occasional detonations were heard in 
September and October, and on the 10th of the latter 
month a wave of uncommon force and magnitude rushed 
in at Welkomst Bay, on the Java side of the strait. 

During the same month unusual displays of lightning 
were remarked, accompanied by muffled sounds as of 
explosions. 

There was a renewal of these symptoms near the end 
of February, 1884, for two or three days, and with the 
notice of these ceases the record of this memorable 
eruption. 



